Background: Prevention programs often promote HIV testing as one possible strategy of combating the spread of the disease.
Introduction
Well into its third decade, the HIV/AIDS epidemic continues to pose a major public health challenge. Currently, UNAIDS estimates that 40 million persons are living with the disease worldwide and that there are more than 20 million related deaths. [1] The Caribbean region hosts the highest incidence rates for HIV/AIDS in the Americas and the second highest prevalence rates in the world among adults age 1549 years. It is estimated that between 350,000 and 560,000 adults in the region are living with HIV, resulting in a prevalence rate of 2.3%. [1, 2] In Jamaica, as of December 2003, 8097 cases of AIDS have been reported with more than 1000 new cases identified in 2003; an estimated 1.6% of the adult population is infected with HIV. [3] Even in light of a number of education campaigns and interventions, HIV/AIDS and other sexually transmitted infections (STIs) remain the second leading cause of death among males and females age 3034 years in Jamaica. [3] protective behavior adoption. [6] However, research examining the relationship between HIV testing and subsequent protective behavior has found mixed results. Although some studies did find a significant relationship between awareness of one's HIV serostatus and protective sexual behaviors, others found no such relationship. [7] [8] [9] [10] When looking specifically at HIV testing behaviors among university students, a limited number of studies were identified. One study revealed that students seeking HIV testing were more likely to report previous unsafe vaginal and oral sex compared with non-test seekers. [11] However, those engaging in unprotected sex did not perceive themselves to be at risk of contracting HIV. Another study found similar results, with 40% describing sexual activities that placed them at some risk for HIV infection and other STIs. [12] With respect to predictors of HIV testing, one study found that age was significantly associated with testing; older students were more likely to seek testing than were younger students. [13] Another study focused on the psychosocial differences between those seeking a test and those who had never had a test. Those seeking testing perceived more benefits and fewer barriers and were ranked higher in consideration of future consequences. They were also at higher risk of becoming infected with HIV according to reports of risky sexual behavior as compared with those not seeking HIV testing. [14] Very few Caribbean-based studies were identified that specifically examined predictors of testing or subsequent behaviors associated with testing. A study of Puerto Rican youth in drug treatment found that 66% of those enrolled in ambulatory drug treatment centers agreed to take an HIV test; volunteers, when compared with nonvolunteers, were more likely to be males who reported fewer years of education and engaged in risky sex and drug behaviors. [15] With respect to posttest behaviors, a study of adult drug users in Puerto Rico found that after receiving a positive test result, persons were significantly less likely to continue to engage in unprotected vaginal sex. [16] Another study of at-risk persons from Trinidad found that persons who received HIV testing and subsequent counseling decreased their high-risk sexual behaviors with nonprimary partners, but not with primary or steady partners. [17] In an effort to identify studies that specifically targeted university students in the Caribbean for the purpose of measuring HIV-related attitudes and behaviors, only 1 published report was found. Survey data from 7000 university students in Puerto Rico revealed that students held attitudes that are associated with high-risk sexual behavior; furthermore, a number of students were engaging in risky sexual activities.
[18] However, HIV testing was not addressed in the study.
Therefore, in an attempt to address the apparent gap in HIV testing research among university students in the Caribbean, we drew from research with other populations to develop an explanatory model to examine HIV testing. A hierarchical model was developed, using submodels that reflect the various factors hypothesized to be related to HIV testing. The following hypotheses were developed:
• Submodel 1: Sociodemographic characteristics (age, sex, marital status, HIV education, HIV awareness) are directly related to perceived risk of HIV. Previous research indicates that perceived risk of HIV varies by sociodemographic characteristics. [17, 19, 20] • Submodel 2: Perceived risk of HIV is directly related to HIV testing. Perceived risk has been found in previous studies to be associated with HIV-testing behaviors. [21] [22] [23] [24] • Submodels 3a3c: HIV testing is directly related to sexual behaviors such as condom use and number of sex partners. Previous research has found associations between HIV testing and a number of HIV-related behaviors. [7] [8] [9] [10] Therefore, the present study seeks to identify the predictors of HIV testing (sociodemographics, perceived risk of HIV) and the role of HIV testing on sex-related behaviors (condom use, number of sex partners). The instrument was piloted with a sample of 15 students in order to assess the ease of completing the instrument, to determine whether the questions were easily understood, and to ensure that the instrument could be completed in a timely fashion. On the basis of the first piloting phase, revisions were made and the instrument was piloted again with 10 additional students. Following the results of the second piloting phase, minor revisions were made and the instrument was finalized. Due to the nature of the questions and the possible perceived threat of addressing issues of a sexual nature, the instrument was self-administered with no identifiers, providing anonymity to the respondents.
Methods

Data Collection
A nonprobability sampling frame was employed for the study. Data were gathered between June 2001 and February 2002 from 1252 students in various classes across the university faculties, representing 11% of the total student population for the enrollment period. It is important to note that although the study employed nonrandom sampling, statistical testing indicated no significant differences between the study sample and the university population for both age and sex distributions. [31] Because sexual transmission of HIV is the predominant mode of transmission in Jamaica (less than 2% of reported cases among adults are attributed to injecting drug use), [3] sexually inexperienced persons would not be considered at risk of HIV transmission nor an important group to target for HIV testing. Therefore, only data for 961 students (77%) who reported being sexually experienced were included in the present study.
Variables
A number of variables were used in these analyses. Some variables were recoded to facilitate the logistic regression analyses. The following operationalizations were used:
• HIV testing: Students were asked if they had ever had an HIV test with responses being categorized as yes (1) and no (0).
• Consistent condom use: Frequency of condom use was measured separately with both steady and nonsteady sex partners. A steady sex partner was defined as "someone with whom you have sexual intercourse on a regular or consistent basis, like a husband/wife or boy/girlfriend." A nonsteady sex partner was defined as "someone with whom you have sexual intercourse but only occasionally or even just once." For both partner types, students who reported always using condoms during the 3 months prior to the survey were coded as consistent condom users (1). Remaining students who reported using condoms usually, about half the time, seldom, or never were coded as inconsistent condom users (0). Those reporting no sexual partner during the 3 months prior to the survey were excluded from the regression analyses.
• Multiple sex partners: Students reporting 2 or more sex partners in the 12 months prior to the survey were coded as having multiple sex partners (1), while those with 1 partner were coded as not having multiple sex partners (0). Due to issues of reliability associated with long recall periods, those reporting no sex partner during this time period were not surveyed about sexual behaviors.
• Perceived risk of HIV: Students were asked to report their perceived risk of becoming infected with HIV. Response categories included great risk, some risk, not much risk, and no risk. Responses were dichotomized into categories of great/some risk (1) and little/no risk (0).
• HIV education: Students were asked if they had attended a lecture, course, or community forum about HIV/AIDS in the 12 months before the survey. Those who reported attending such an activity were coded as receiving HIV/AIDS education (1), while remaining students were coded as not receiving such education (0).
• HIV awareness: Students were asked if they knew someone who was infected with HIV or had died from AIDS. Those responding yes were coded as having a personal awareness of HIV (1), while those reporting knowing no such person were coded as having no personal awareness of HIV (0).
• Marital status: Students were asked to report their current relationship status with categories including legally married, common-law, visiting partner (steady sex partner), boy/girlfriend, or no relationship. Students who reported being legally married or involved in a common-law relationship were coded as being married (1), while remaining students were coded as not being married (0).
• Age: Students were asked to report their age, in years, on their last birthday. Those reporting being under the age of 25 were coded as youth (1) while those 25 years of age and older were coded as adults (0). This categorization was based on the World Health Organization's (WHO) definition of youth. [32] • Sex: Students were asked to report if they were male (1) or female (0).
Data analysis
Both bivariate (chi-square) and multivariate (hierarchical logistic regression) analyses were employed. Chi-square analyses were used to examine the differences between persons who reported previous HIV testing and those with no previous HIV testing. In addition, in order to understand the relationship among all the model variables with respect to the dependent variables of interest, hierarchical logistic regression modeling was used. This type of regression analysis takes an iterative form; an initial simple model is followed by more complex models in which the dependent variable from the immediately preceding model becomes a predictor along with the previous predictors. [33] All model variables have been dichotomized to facilitate the logistic regression analyses with the comparison group for each variable coded as (1) 
Results
Sample Characteristics
The sample was predominantly female (67.8%) with a mean age of 28.2 years (S x = 9.05). Almost one third were married or involved in a common-law relationship (31.9%) with slightly less than one quarter reporting being in no relationship at the time of the survey (23.1%). The majority of students (77.0%) had not attended any type of HIV education forum or lecture in the previous 12 months. However, approximately half (51.0%) did report knowing someone who was infected with HIV or had died from AIDS.
With respect to behaviors, less than half of students (41.8%) reported having been previously tested for HIV. Consistent condom use was low, with only one quarter (25.8%) of those engaging in sex with a steady partner in the previous 3 months reporting always using condoms. Among those who engaged in sex with a nonsteady partner during the same time, a slight majority (58.4%) reported always using condoms. Among those reporting at least 1 sex partner in the 12 months prior to the survey, less than one third (30.3%) reported having 2 or more partners during this time. Table 1 presents the results of the bivariate analysis of HIV testing and selected variables. A number of statistically significant relationships emerged. Overall, persons who reported previous HIV testing, compared with those with no history of testing, were more likely to be older, married or in a common-law relationship, and female. They were also more likely to have attended an HIV education forum or lecture and know someone who is or has been infected with HIV, and were less likely to report condom use with steady partners. Table 2 presents the results of the hierarchical logistic regression analyses and consists of 5 models. The model chi-square test assesses the extent to which the model independent variables, as a whole, are related to the log odds of the dependent variable for a given regression analysis. The model chi-square results indicated that 4 of the 5 submodels (submodels 1, 2, 3a, and 3c) in the hierarchical model were statistically significant, P < .001.
Bivariate Models
Multivariate Models
For submodel 1, in which perceived risk of HIV is the dependent variable, 2 of the 5 independent variables emerged as significant. Persons who were married or had a common-law partner were less likely to perceive some level of HIV risk (odds ratio [OR] = 0.61; 95% confidence interval [CI] = 0.420.89) than were unmarried persons. Also, persons who reported knowing someone who was HIV-positive or had died from AIDS were more likely to report some level of HIV risk (OR = 1.46; 95% CI = 1.091.95) than were those who knew no such person.
For submodel 2, in which HIV testing is the dependent variable, 4 of the 6 independent variables were significant. Youth, compared with adults, were much less likely to report ever having been tested for HIV (OR = 0.32; 95% CI = 0.220.46), while married persons, compared with those not married, were more likely to report previous HIV testing (OR = 1.51; 95% CI = 1.042.19). HIV education and awareness were both associated with HIV testing; persons who reported attending an HIV education forum and those who reported knowing someone infected with HIV were more likely to report a previous HIV test (OR = 1.53; 95% CI = 1.072.19; and OR = 1.39; 95% CI = 1.021.90, respectively) than were those with no previous HIV education or personal awareness.
For submodel 3a, in which consistent condom use with most recent steady sex partner is the dependent variable, only 2 of the 7 independent variables were significant. Persons who were married or in common-law relationships were much less likely to report consistent condom use (OR = 0.34; 95% CI = 0.190.59) than were persons in no such relationships. Also, persons who perceived themselves to be at some risk for HIV were less likely to report consistent condom use than were persons who perceived little or no HIV risk (OR = 0.52; 95% CI = 0.350.79).
For submodel 3b, in which consistent condom use with most recent nonsteady sex partner is the dependent variable, the overall model was not significant (P = .13). However, 1 independent variable was associated with (page number not for citation purposes) consistent condom use. Persons who were married or in common-law relationships were much less likely to report consistent condom use with their most recent nonsteady sex partner (OR = 0.28; 95% CI = 0.090.84) than were persons in no such relationship.
For submodel 3c, in which having multiple sex partners in the previous 12 months was the dependent variable, 4 of the 7 independent variables were significant. Males were far more likely than females to report having multiple sex partners during this time (OR = 3.53; 95% CI = 2.495.01). Youth, when compared with adults, were more likely to report having multiple sex partners (OR = 1.56; 95% CI = 1.022.37). Persons married or in common-law relationships were less likely than those in no such relationship to report multiple partners (OR = 0.32; 95% CI = 0.190.53). Lastly, persons reporting being at some or great risk of HIV were more likely to report multiple partners than were those who perceived no such risk (OR = 1.77; 95% CI = 1.262.50).
Discussion
First, it is important to note that although the proportion of university students reporting HIV testing was higher than in the sexually experienced Jamaican population, [34] the reported levels of testing were still too low to serve as an effective HIV prevention tool. Unfortunately, the stigma, discrimination, and violence faced by Jamaicans living with HIV/AIDS contribute to the avoidance of HIV testing by most people in the country. [35, 36] Concerns regarding violations of confidentiality and test privacy, which may be compounded by negative social conditions, can serve as major barriers to testing. [37] These issues must be addressed by prevention programs if progress is to be made in promoting universal testing in Jamaica. Recognizing this need, a number of organizations in Jamaica have recently been awarded grants to address this barrier in hopes of improving the social climate and, as such, increasing persons' willingness to seek HIV testing and counseling. [38] In addition to fear, students in the present study reported not having an HIV test because they believed they were not at risk of contracting HIV nor infected with the virus. This finding is similar to other research with college students. [8, 9, 39] Unfortunately, among those who reported being at no risk, a number of them were engaging in highrisk sexual behaviors. In order for programs promoting HIV testing to be effective, persons must be able to accurately assess their HIV risk. Previous research indicates that encouraging individuals to be tested if they engage in at-risk activities will not be appropriate or effective for individuals who have no perception of risk. [40] The identification of the barriers to HIV testing can help guide the development of appropriate interventions to promote universal testing among persons who may have placed themselves at risk, knowingly or unknowingly, of contracting or transmitting HIV.
As noted earlier, hierarchical modeling was employed to examine the correlates of HIV testing. The statistical results of the hierarchical modeling provide insight into HIV testing among university students in Jamaica. In the first submodel, perception of HIV risk was the dependent variable. Married persons perceived less risk of HIV than did persons with no legal or common-law partner. This finding supports previous research that has found that persons in stable relationships, due to issues of perceived trust and commitment, perceive less HIV risk than those in unstable relationships. [41] Also, knowing someone who is HIV-infected or had died from AIDS was positively associated with perceived risk of HIV. It is possible that as persons become more aware of HIV/AIDS, they are more likely to internalize the disease as a personal danger and recognize the consequences of the disease as well as the importance of protective measures. [21, 42] It is important for programs to develop strategies that enable persons to accurately assess their risk of contracting HIV. Including persons living with HIV/AIDS as part of the intervention may be beneficial in achieving this goal.
In the second submodel, HIV testing was the dependent variable, and perceived risk of HIV became an independent variable along with the sociodemographic variables. A number of variables were associated with HIV testing, including both age and marital status, a differential that has been documented in previous research. [43] Within the Jamaican context, this finding may be more reflective of the fact that older and married persons in the sample were more likely to be employed, and in Jamaica, many employers enforce mandatory HIV testing. [44] Therefore, persons who are less likely to perceive themselves at risk for contracting HIV, such as married persons, may be more likely to actually be tested for HIV. It will be critical for programs to specifically target those at-risk persons who are not employed or are not required to take an HIV test and encourage voluntary HIV testing.
What may be more interesting and informative for developing and implementing programs promoting voluntary HIV testing is the finding that persons who had attended an HIV education forum or lecture and those who reported knowing someone who was living or had lived with HIV/AIDS were more likely to have had an HIV test. These findings are not surprising; previous research has found that persons who have higher levels of HIV knowledge and awareness are more likely to seek HIV testing. Also, knowing someone with HIV/AIDS may result in more positive attitudes towards HIV testing. [45] [46] [47] [48] [49] Increased knowledge and more positive attitudes, as well as a personal awareness of the consequences of the disease, may help persons to see the benefits of HIV testing and decrease some of the perceived barriers. These findings suggest that bringing those living with HIV/AIDS into contact with untested persons may have positive outcomes, such as increased knowledge and awareness, improved attitudes, and willingness to seek HIV testing.
In the last 3 submodels, when examining the relationship between HIV testing and sexual behaviors, we found no significant relationship between testing and condom use or number of sex partners. Although the bivariate analyses indicated a significant difference between those with previous testing and those with no testing, with respect to consistent condom use with most recent steady sex partner, once the variable was entered into the multivariate model, the effect disappeared, indicating that HIV testing, alone, was not an important correlate of condom use. As noted earlier, a review of HIV testing research has found mixed results with respect to the adoption of behavior change after testing. [10, 50] It is possible that the adoption of protective sexual behavior is more a function of a test result and not the test itself. When attempting to study behavioral effects of HIV testing, it will be important to gather data on testing results.
When persons in the present study who reported previous HIV testing were specifically asked what behavioral changes, if any, had they made after testing, the majority reported no behavior change. This may be reflective of an attitude that if an optimal test result was received then it is not necessary to change or adopt protective behavior. However, a significant proportion of tested persons reported engaging in behaviors associated with increased risk of HIV transmission, including inconsistent condom use and having multiple sex partners. The risks associated with unprotected sex and multiple partnerships must be elucidated to sexually active persons and the importance of protective sexual behavior, even if a negative test result is received. It is critical that persons understand that a negative test result does not equate to an absence of HIV risk.
Although the present study has provided insight into some of the factors associated with HIV testing among university students in Jamaica, it is important to note the limitations of the study that may affect the validity of the findings. First, the sample was a nonrandom sample, consisting of persons who volunteered to participate in the study. Although the study sample was not statistically different from the university population in terms of age and sex, [31] the generalizability of the results to the university population in Jamaica may, nonetheless, be limited. Also, the use of self-reported data may have contributed to threats of internal validity. The interview instrument had a number of sex-related items. As with all surveys of sensitive issues, such data are likely to contain some bias.
Intentional misreporting, incomplete recall, and misunderstanding of survey questions can reduce both the reliability and internal validity of the data. [51] Lastly, data on HIV serostatus would have been important for explaining the relationship between HIV testing and sexual risk behaviors. However, considering the social climate in Jamaica with respect to persons living with HIV/AIDS, we felt that students would not be likely to provide valid information regarding HIV test results, [40] and as such, we did not include this measure in the survey instrument.
Conclusion
Irrespective of the study finding that previous HIV testing was not significantly associated with risky sexual behaviors, this should not negate the importance of receiving an HIV test. One of the first steps in self-protection from HIV is to be informed of one's HIV status and make appropriate and responsible sexual decisions. Although previous research has found mixed results with respect to HIV testing and subsequent behaviors, most studies have found HIV testing and knowledge of serostatus to be important, to some degree, in the adoption of safer sex behaviors. Effective messages and prevention programs need to be developed and implemented to promote universal HIV testing and counseling, especially among younger, sexually experienced students, so that these persons may make informed sexual decisions with respect to protective sexual behaviors, including having discussions about safer sex, inquiring about a potential partner's HIV status, and the adoption of condom use with all sex partners, especially where HIV status is unknown. Considering the actual and estimated number of HIV/AIDS cases in Jamaica, it is clear that effective strategies are urgently needed to prevent both primary and secondary HIV transmission. Programs that can increase persons' knowledge of HIV, including risks associated with various behaviors, as well as personal awareness, may be more efficacious than current efforts in increasing HIV testing among sexually experienced persons in Jamaica. 
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